tern in the normal condition may be unknown for various reasons, the fact of a trend -a change in the pattern -supported by evidence of consistency in the trend, would suffice to define a significant indicator of the changing physiological situation.
Two final techniques are likely to be required to make computer-aided clinical assessment a realistic proposition. It (Hamilton 1965) .
The results of this investigation have been reported in detail elsewhere; in brief, they showed that there was a significant linear correlation between the degree of cyanosis observed in the various body sites and the biochemical indices of oxygenation only in the case of the lips and buccal mucose; whereas the ear lobes, conjunctive, and nail beds were not satisfactory predictors of the state of arterial oxygenation. The use of quadratic and multiple linear regression techniques did not alter this conclusion. In addition, some lamps were potentially dangerous since they tended to make all patients look pink even when their level of arterial oxygenation was unsatisfactory.
This type of data processing is, of course, trivial by computer standards, but the computer is capable of doing far more complex analyses. The technique of discrimination analysis was first described in the 1930s by R A Fisher (1936) but, because of the large numbers of calculations involved, has only recently become a practical proposition with the ready availability of digital computing facilities. Using this technique the clinician can distinguish between different groups of patients, for example, those who are going to die and those who will survive, and may learn which are the important factors affecting prognosis. We are shortly to begin an investigation using this technique into the factors which influence mortality and morbidity after cardiopulmonary bypass. Also of great promise are the techniques of numerical taxonomy which were originally developed for the classification of plants but which are directly applicable to several problems in medical diagnosis.
An interesting use of the digital computer is for processing the results of investigations into the disturbances of cardiopulmonary function which occur during and after anesthesia and after severe trauma (Kelman 1966a) . These disturbances may conveniently be quantified in terms of physiological dead space and calculated pulmonary venous admixture (physiological shunt).
Although the calculation of these quantities from measurements made on the patient's inspired and expired gas and on his arterial and mixed venous blood are relatively simple and straightforward, they are undoubtedly tedious and time-consuming. We now have a computer program which will do all the calculations relating to one patient in less than one second. This program was written in the computer language ALGOL which is particularly suited to this type of calculation since symbols such as Paco2, pH, &c., may be included in the program without modification.
The most difficult part of the development of this program was the simulation of the oxyhtemoglobin dissociation curve inside the computer. We had available 38 experimentally determined paired values of Po2 and So, provided by Severinghaus (1966) Since the values were at irregularly spaced intervals, the standard finite difference interpolation formula were not appropriate, so we tried Lagrangian interpolation using 6 intervals.
Although the fit was satisfactory up to a Po. of 80 mmHg, this process produced a saturation of minus 6 million percent at a Po, of 300 mmHg which was felt to be physiologically unacceptable! The problem was finally solved by including in the program a mathematical model of the dissociation curve in the form proposed by Adair (1925) i.e., So,= 100 x (alx+a2x'+a, x+x')3 /(a,+a,x+a,x'+a,x' + x') The values of the coefficients al, a2, . . . a7 were determined by a separate least squares curve fitting technique. The agreement between the model and parent curves was good at all physiological oxygen tensions (Kelman 1966b ). We now have computer sub-routines for the simulation of both the oxygen and carbon dioxide dissociation curves which enable us to interconvert O2 and CO, tensions and contents whatever the pH and temperature. A use is demonstrated in Fig 1, which is an 02-CO2 diagram (Rahn & Fenn 1955) tailored to the patient's individual measurements and environmental conditions -haemoglobin concentration, body temperature, nonrespiratory acid-base state, mixed venous blood and inspired gas composition and barometric pressure. The calculations used in the construction of this diagram were done using the KDF 9 computer belonging to the University of Leeds.
When investigating disturbances of physiology in critically ill patients, it would be highly desirable to have the results available without delay, so that treatment could be guided along appropriate lines. This rapid access to the computer is technically possible but, unfortunately, economically and politically difficult. It could be solved either by the installation of large time-sharing computers in selected central hospitals, or by the installation of ultra-small computers costing less than £10,000 in suitable clinical departments. Because this type of access did not appear to be a feasible possibility in the foreseeable future, we have tried to tackle the problem in another way, that is by using the computer to produce a series of nomograms and books of tables which can be used to simplify calculations when the computer is not available. A set of such nomograms for the correction factors which must be applied to measured blood gas tensions, base excess and pH has been published elsewhere (Kelman & Nunn 1966b 
